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I, Andre Machado, M.Di, hereby declare as follows: 

1 . I graduated from medical school at the University o 1' Sao Paulo (Sao Paulo, 
Brazil) in 1997. I received my training in neurosurgay at die Univ srsity of Sao Paulo from 
1998-2004 and at the Cleveland Clinic (Cleveland, OH) from 2004 -2006. I cuwently hold the 
position of associate staff neurosurgeon at the Cleveland Clinic (Cleveland, OH), which I have 
held since February 2006. 

2. Deep brain stimulation is j^proved by the Food & ETig Administration (FDA) for 
the treatment of Parkinson's disease. The brain circuitry involved in Parkinson's disease 
includes the motor cortex that sends projections to the striamm, which projects to the 
subthalamic nucleus which, in turn, controls the activity of the glolius pallidas. The globus 
pallidus modulates the activity of the thalamus, vAach, in turn, dri\ es function in the motor 
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coitex. 

3. Treatmrait of Parkinson's disease has been accomplished with deep brain 
stimulation of Has globus pallidus, subthalamic nucleus, and thalamus. Although these three 
structures are part of the same circuit, the effects of stimulation on each structure are not 
necessarily the same. Specifically, stimulation of the subthalamic nucleus and globus pallidum 
can alleviate all cardinal symptoms of Parkinson's disease (treanoi, rigidity and bradyidnesia). 
Stimulation of the thalamus, on the other hand, improves essentially_treinor without significant 
benefit on rigidity and bradykinesia. This illustrates that stimulali>:ai of different components of a 
given neurological Systran may generate difierent results and outc<im6s. 

5. Another example to illustrate this phenomenon is tli e differential success in 
outcomes of spinal cord stimulation and thalamic stimulation for rn&actory neuropadiic pain. 
Based on a current theory on pain physiology, the activation of larjie diameter fiber.pathways in 
the spinal cord could shut pain transmission. The signals firom sucii activation are thought to. be 
integrated in the dorsal horn and then transmitted to the thalamus. The thalamus relay the 
information to the cerebral cortex where the pain signal gains consciousness. Based on this 
theory, it Nvas proposed in the latBl960s that stimulation of the lai|;e diameter fibers pathway in 
the spinal cord would enhance the activi^ of this coiiq)oneQt of tiur ciicuitty and consequently 
reduce pain peiception. 

6. Since, as mentioned above, the signals from activat:.on of the large diameter fibers 
in the spinal cord are integrated in the thalamus, the same radonalE was also applied for 
stimulation of the thalamus. However, only spinal cord stimulation remains a standard of care 
and well- accepted treatment for long-teim pan management Thalamic stimuladon was initially 
evaluated with enthusiasm but controlled trials failed to show gooc; long-teim results and.it is not 
currently approved by the FDA for the management of chronic paii;. 

7. Operating on the hindhrain carries high risk since hindbrain functions 
collectively to support vital bodily processes, such as breathing, svi allowing, eye movement, 
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hearing, blood circulation, tieait beat, muscle tone, body movement and equilibrium. 



8. I hereby declare that all statements made herein of :-Qy own knowledge are true 
and that all statenients made on infoimation and belief are believ&i to be true; and further that 
these statements were made with the knowledge that vnUM false iitatements and the like so made 
are punishable by fine or imprisonment, or both, under Section I Oi) 1 of Title 1 8 of the United 
States Code, and that such willful &lse statements may jeopardize >he validly of the application 
or any patmt issuing thereon. 




Signed. 




Andre Mac!iado, M.D. 
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